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(54) KEYBOARD DEVICE 

(57)Abstract: r „ 0> 

PURPOSE: To recognize which key is depressed zt- 
without unnecessary scanning by monitoring the first * 

* 

contacts of plural keys arranged as prescribed and 
discriminating states of the second contacts interlocking 
with said contacts in accordance with monitor results. 
CONSTITUTION: The first contacts 11 W19 
corresponding to 9 keys of a keyboard part 10 are 
connected in parallel, and a monitor voltage, for 
example, 0V is outputted and depression of any key is 
monitored by a monitor means 20 when the contact 
corresponding to said key is turned on. The second 
contacts 1 W9 which interlock with contacts 1 1W19 
respectively and are arranged in a matrix are scanned by 
signals (e), (i), and (g) in accordance with the monitor 

result, and the depressed key is discriminated in a discriminating means 21 by one of output 
signal lines (b)W(d). Contacts are scanned only when any key is depressed, and the 
depressed key is recognized without scanning always contacts unnecessarily. 
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Specification /111* 

1. Name of this Invention 

Keyboard Device 

2. Claim(s) 

[1] Keyboard device comprising a plurality of keys positioned at 
specific locations, first contact point and second contact point 
which open and shut corresponding to key depression, monitor means 
which monitors the condition of the first contact point and generates 
a signal when one of keys is depressed, and discrimination means 
which checks the condition of the second contact point when said 
signal is received from the monitor means and discriminates the exact 
key which has been depressed, 

[2] Keyboard device according to Claim 1, wherein the first 
contact point for each key consists of constantly open contact points 
connected in parallel with each other. 

3. Detailed explanation of this invention 
[Field of the Invention] 

This invention pertains to a keyboard device and is particularly 
associated with a keyboard device which can be used as an input means 
for a wide range of equipments, such as computer, word processor, 
etc . 



Numbers in the margin indicate pagination in the foreign text. 
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[Prior Art] 

With the equipments, such as computer word processor, etc., a 
keyboard device is used as the most common input means. This 
keyboard device has a plurality of keys at specific positions, and 
when an arbitrary key is pressed, the pressed key is recognized. 

Part B of Fig. 1 shows a diagram illustrating the configuration 
of keyboard part of a general key board device. Hereafter, a 
keyboard having 9 keys (first key to ninth key) is explained, for 
convenience. Contact points 1-9 correspond to each key and are 
arranged as open contact points which are closed when the key 
corresponding to the contact points 1 - 9 is pressed. Contact points 
1-9 are arranged into a 3 x 3 arrays as shown in the figure, where 
signal lines b - g are provided as shown. 

To check the status of each key, for example, a signal given to 
signal lines [e, f, and g] sequentially is checked for its existence 
at the signal lines [b, c, and d] . No detection of signal means that 
no key has been pressed. For example, detection of a signal at /118 
the signal line [c] when a signal is given to the signal line [e] 
means that the key corresponding to the contact point [4] has been 
pressed. Therefore, by scanning for a signal through the signal 
lines [e - g], and attempting to detect the signal at the signal 

» 

lines [b - d] , pressing an arbitrary key and exact position of the 
key can be recognized. 
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[Problems to be Solved by this Invention] 

The abovementioned conventional device has a problem of 
requiring constant scanning. That is, if the operation of providing 
a signal to signal lines [e - g] sequentially is not continuously 
performed, the event of key-pressing cannot be recognized. Even if 
no key has been pressed for a certain period, the scanning operation 
must be continuously performed during that time. Generally, the 
keyboard device has various kinds of parallel processing (e.g., 
generating an ASCII code, etc., based on the pressed key, 
transmitting the generated code to the host device, etc.) performed 
simultaneous to the key scanning operation. However, the 
conventional device needing to perform scanning constantly causes 
lowered processing speed of various parallel processing other than 
the scanning operation, subsequently slowing the processing speed of 
overall keyboard device. 
[Method to Solve the Problems] 

The keyboard device of this invention has two contact points 
which are opening and shutting according to the depression of 
respective key among plural keys arranged at specific positions, 
detects the depressed state of key using a monitor means monitoring 
one of contact points and checks the condition of other contact point 
using a discrimination means only when key depression is detected. 

Hence, unnecessary scanning of key conditions can be eliminated 
for improving the processing speed. 

4 



[Operational Examples] 

Hereafter, operational examples illustrating this invention are 
explained . 

Fig. 2 is a diagram illustrating an Operational example of 
keyboard device of this invention. This device is equipped with a 
keyboard [10], monitor means [20], and discrimination means [21]. In 
this example, the keyboard [10] consists of 9 pieces of keys, first 
contact points [11 - 19] and second contact points [1 - 9] 
corresponding to each 9 keys, and signal lines a - g connecting these 
contact points. 

The configuration of these parts are shown in Fig. 1 in detail. 
Part A of Fig. 1 is a circuit schematic showing the first contact 
point configuration, where the first contact points [11 - 19] consist 
of perpetually open contact points connected in parallel with each 
other and connected between the +5 V power source and 0 V power 
source through a resistor [22] . Moreover, a signal line (a) is 
connected to the connection point of the first contact points [11 - 
19] and resistor [22] . On the other hand, Part B of Fig. 1 is a 
circuitry schematic showing the configuration of second contact 
points. Second contact points [1 - 9] are perpetually open contact 
points arranged in a 3 x 3 matrix to which signal lines [b - g] are 
connected in the same way as the connection point of the 
abovementioned conventional device . 



* » » 

The first contact points [11 - 19] and second contact points [1 
- 9] are constantly open contact points which are simultaneously 
closed when the first key - ninth key is depressed respectively. For 
example, when the second key is depressed, contact points [12 and 2] 
are closed simultaneously. In this case, when focusing onto the 
first contact points, since contact points [11 - 19] are all 
connected in parallel, when one of those points is closed, the 
potential of signal line [a] decreases from +5 V to 0 V. In other 
words, if the signal line (a) is +5 V, it indicates that no key is 
pressed; whereas if the signal line (a) is 0 V, it indicates that 
some key has been depressed. Therefore, by monitoring the condition 
of signal line (a) , depressed key can be discriminated. 

As shown in Fig. 2, this signal line (a) is connected to the 
monitor means [20]. The monitor means [20], which is monitoring the 
condition of signal line (a), provides a scan initiation signal (h) 
to the discrimination means [21] when the potential decreases to 0 V 
(i.e., one of keys is depressed). The discrimination means [21], /119 
which is normally idle, starts scanning when a scanning initiation 
signal (h) is received. This scanning operation may be the same 
process as the conventional device. That is, it detects the 
condition of signal line [b, c, and d] when a signal is provided to 
signal lines [e, f, and g] sequentially and discriminate the 
depressed key. This operation is equivalent to the operation of 
detecting the condition of the second contact points [1-9] shown in 
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Part B of Fig. 1 which is identical to the theory of conventional 
device. The discrimination means [21] stops its scanning operation 
with the completion of key discrimination. 

As described above, the discrimination means [21] scans keys 
only when a key is depressed. Therefore, unless a key is depressed, 
the problem of delaying other processed due to the scanning operation 
of the discrimination means [21] never occurs. 

Although the first contact points of abovementioned operational 
example used constantly open contact points mutually connected in 
parallel, this invention is not limited to this configuration. That 
is, as long as the first contact point is designed to detect the 
depression of any key. Moreover, the second contact points are not 
limited to the configuration described in the operational example, as 
any type of configuration is possible as long as the depressed key 
can be discriminated. 
[Effect of this Invention] 

As described above, with the keyboard device of this invention, 
first contact point for monitoring the key depression and second 
contact point for discriminating the depressed key are provided to 
each key. Therefore, unnecessary scanning of key condition can be 
eliminated to improve the processing speed. 
4 . Simple Explanation of the Figures 

Parts A and B of Fig. 1 are diagrams showing the configuration 
of the first and second contact points of a keyboard device used in 



the operational example. Fig. 2 is a diagram of keyboard device 
associated with the operational example of this invention. 

1 - 9... Second contact point; 10 ... Keyboard; 11 - 19... First 
contact point; 20 .. .Monitoring means; 21 ... Discrimination means; 
22 . . . Resistor 



Figure 1 



Figure 2 



+5V 




10 



1 

(A) 




CB) 

1 2 3 





ffl 



i 



21 



<10V 



8 



